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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Donovan et al. (US 6,266,637). 

As to claims 35 and 36, Donovan discloses a method and a system for 
smoothing fundamental frequency discontinuities at boundaries of concatenated 
speech segments (see column 2 lines 8-20, lines 25-39; column 7 paragraph 2). 
Donovan also teaches that each speech segment is characterized by a 
frequency contour and 2 or more frames (see column 2 paragraph 1 and column 
6 lines 65-70). Donovan further discloses adjusting the fundamental frequency 
contour of each of the speech segments according to a predetermined function 
that corresponds to a specific segment (see column 7 paragraph 3 and 4). 
Donovan does not disclose specifically that the calculated functions are 
dependent on the length of the speech segments. Although it is not disclosed 
specifically it would been obvious to someone skilled in the art that if there is 



Application/Control Number: 1 0/631 ,956 Page 3 

Art Unit: 2112 

going to be a linear adjustment or slope change to the frequency it would the 
depend on a rate of change which in turn would depend on either frequency or 
time. As the speech segments get shorter time and frequency would have less 
area to be analyzed, therefore minimizing time and space for frequency, which 
would allow little variance in the rate of change. So the frequency of the longer 
segments would be adjusted more that the shorter segments. It would have also 
been obvious to someone skilled in the art that as the speech segments get 
shorter the discontinuity between the concatenated segments become less 
noticeable, so the longer segments would be the segments of importance. 

3. Claims 1, 4, 5, 8-10, 18, 21, 22, and 25-27 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Donovan et al. (US 6,950,798) in view of Beutnagel et al (US 
6,950,798). 

As to claims 1 and 18, Donovan discloses a method and a system for smoothing 
fundamental frequency discontinuities at boundaries of concatenated speech 
segments (see column 2 lines 8-20, lines 25-39; column 7 paragraph 2). 
Donovan also teaches that each speech segment is characterized by a 
frequency contour and 2 or more frames (see column 2 paragraph 1 and column 
6 lines 65-70). Donovan further discloses adjusting the fundamental frequency 
contour of each of the speech segments according to a predetermined function 
that corresponds to a specific segment. The parameters that characterize the 
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function are selected according the beginning and ending fundamental frequency 
of each segment (see column 7 paragraph 3 and 4). Donovan does not disclose 
determining a beginning and ending fundamental frequency for each segment. 
Beutnagel teaches modifying the fundamental frequency of the head and the tail 
of each segment in respect to that of its adjacent segment (column 5 paragraph 3 
and 4). It would have been obvious to have determined the beginning and 
ending fundamental frequencies of the segments disclosed in Beutnagel in order 
to smooth the boundary fundamental frequencies from segment to segment as 
taught by Donovan, because if the mentioned frequencies are not determined it 
would be impossible to know if the boundary fundamental frequencies need to be 
adjusted (column 5 paragraph 3 and 4). 

As to claims 5 and 22, Donovan does not disclose specifically that the calculated 
functions are dependent on the length of the speech segments. Although it is not 
disclosed specifically it would been obvious to someone skilled in the art that if 
there is going to be a linear adjustment or slope change to the frequency it would 
the depend on a rate of change which in turn would depend on either frequency 
or time. As the speech segments get shorter time and frequency would have 
less area to be analyzed, therefore minimizing time and space for frequency, 
which would allow little variance in the rate of change. So the frequency of the 
longer segments would be adjusted more that the shorter segments. It would 
have also been obvious to someone skilled in the art that as the speech 
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segments get shorter the discontinuity between the concatenated segments 
become less noticeable, so the longer segments would be the segments of 
importance. 

As to claims 4 and 21 , Donovan does not disclose that the predetermined 
function includes a linear function. Beutnagel teaches using a linear function to 
adjust the fundamental frequency contour of each speech segment (see column 
5 paragraph 5). It would have been obvious to use a linear function, as disclosed 
in Beutnagel, to adjust the fundamental frequency taught by Donovan because a 
linear function is used to adjust the slope or offset of a curve (see column 5 
paragraph 5). 

As to claims 8 and 25, Donovan discloses smoothing the fundamental 
frequencies between concatenated boundaries (see column 2 lines 8-20, lines 
25-39; column 7 paragraph 2). Donovan does not disclose setting the beginning 
fundamental frequency value to a fundamental frequency value of the first frame 
of a segment. Beutnagel teaches examining a set number of frames from a 
beginning point of each speech segment (see column 5 paragraph 5; column 6 
lines 5-15). Then the beginning fundamental frequency of the speech segment is 
set to the fundamental frequency of the first frame if the fundamental frequencies 
from the frames fall within a set range (see column 6 paragraph 1; equations 1-3 
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on column 5). It would have been obvious to use the fundamental frequency of 
the beginning frame, as disclosed in Beutnagel, to adjust the value of the 
beginning fundamental frequency of a speech segment taught by Donovan 
because by doing so, the fundamental frequency contour of the segment will be 
smooth and will not have any unnatural sounding deviations from the 
fundamental frequency (see column 5 paragraph 3-7; column 6 paragraph 1). 

As to claims 9 and 26, Donovan discloses smoothing the fundamental 
frequencies between concatenated boundaries (see column 2 lines 8-20, lines 
25-39;. column 7 paragraph 2). Donovan does not disclose setting the ending 
fundamental frequency value to a fundamental frequency value of the last frame 
of a segment. Beutnagel teaches examining a set number of frames from a 
ending point of each speech segment (see column 5 paragraph 5; column 6 lines 
5-15). Then the ending fundamental frequency of the speech segment is set to 
the fundamental frequency of the last frame if the fundamental frequencies from 
the frames fall within a set range (see column 6 paragraph 1 ; equations 1-3 on 
column 5). It would have been obvious to use the fundamental frequency of the 
ending frame, as disclosed in Beutnagel, to adjust the value of the ending 
fundamental frequency of a speech segment taught by Donovan because by 
doing so, the fundamental frequency contour of the segment will be smooth and 
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will not have any unnatural sounding deviations from the fundamental frequency 
(see column 5 paragraph 3-7; column 6 paragraph 1 ). 

As to claims 10 and 27, Donovan discloses smoothing the fundamental 
frequencies between concatenated boundaries (see column 2 lines 8-20, lines 
25-39; column 7 paragraph 2). Donovan does not disclose setting the beginning 
and ending fundamental frequency value to a fundamental frequency value equal 
to the median fundamental frequency of a preceding segment. Beutnagel 
teaches examining a set number of frames throughout each speech segment 
(see column 5 paragraph 5; column 6 lines 5-15). Then the beginning and 
ending fundamental frequency of the speech segment is set to a fundamental 
frequency equal to the median fundamental frequency of a preceding segment 
(see column 6 paragraph 1; equations 1-3 on column 5). It would have been 
obvious to use the median fundamental frequency of the preceding segment, as 
disclosed in Beutnagel, to adjust the value of the beginning and ending 
fundamental frequency of a speech segment taught by Donovan because by 
doing so, the fundamental frequency contour from segment to segment will be 
smooth and will not have any unnatural sounding deviations from the 
fundamental frequency of a natural voice (see column 5 paragraph 3-7; column 6 
paragraph 1). 
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4. Claims 6 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donovan et al. (US 6,950,798) in view of Stylianou et al. (US 2003/0208355). 

As to claims 6 and 23, Donovan discloses smoothing the fundamental 
frequencies between concatenated boundaries (see column 2 lines 8-20, lines 
25-39; column 7 paragraph 2). Donovan does not disclose setting adjusting the 
fundamental frequencies according to statistical figures. Stylianou teaches 
determining for each speech segment one or more parameters from a total 
duration of all segments or from each segment (see [0021]). The parameter can 
also be selected from the average value of the frequency contour over all voiced 
regions of the segment. It would have been obvious to use statistical figures, as 
disclosed in Stylinou, to adjust the fundamental frequencies of the speech 
segments as taught by Donovan because using statistical analysis allows for 
accurate frequency adjusting (see [0021], [0025], and [0026]). 

5. Claims 2, 3, 19, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Donovan et al. (US 6,950,798) in view of Meron (6,829,581). 

As to claims 2 and 19, Donovan does not disclose adjusting specifically the slope 
associated the fundamental frequencies of each segment. Meron teaches 
smoothing the fundamental frequencies at the segmental boundaries by 
adjusting the slope associated with the fundamental frequency (see column 4 



Application/Control Number: 1 0/631 ,956 Page 9 

Art Unit: 21 12 

lines 35-55). It would have been obvious to have adjusted the slope as disclosed 
in meron, for smoothing the frequency contour segments taught in Donovan, 
because changing the slope of the frequency is an easy and effective way to 
adjust the frequency to match another (see column 6 lines 33-45). 

As to claims 3 and 20, Donovan does not disclose adjusting specifically the offset 
associated the fundamental frequencies of each segment. Meron teaches 
smoothing the fundamental frequencies at the segmental boundaries by 
adjusting the offset associated with the fundamental frequency(see column 6 
lines 37-40). It would have been obvious to have adjusted the offset, as disclosed 
in meron, of the fundamental frequency taught by Donovan because changing 
the offset of the frequency is an easy and effective way to adjust the frequency to 
match another (see column 6 lines 33-45). 



Allowable Subject Matter 

6. The following is a statement of reasons for the indication of allowable subject 
matter: 



As to claims 7,11, 24, and 28, there is no prior art reference alone or in 
combination that teaches or fairly suggests the limitation of setting the median 
value of a fundamental frequency to the average value of the fundamental 
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frequency over all voiced regions of the segment as disclosed in claims 7 and 24. 
As to claims 1 1 and 28 there is no prior art reference alone or in combination that 
teaches or fairly suggests the limitation of adjusting the fundamental frequency of 
a speech segment by applying a ration that is calculated by the beginning and 
ending fundamental frequencies of two consecutive segments. As to claims 12- 
17 and 29-34 there is no prior art reference alone or in combination that teaches 
or fairly suggests the limitation of using a coupled spring model in order to 
calculate fundamental frequencies that need to be adjusted to obtain smooth 
segment boundaries. 

7. Claims 7,1 1-17, 24, and 28-34 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication should be directed to Josiah 
Hernandez whose telephone number is 571-270-1 646. The examiner can 
normally be reached from 7:30 pm to 5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Xiao Wu can be reached on (571) 272-7761 . The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



^ XIAOWU 
SUPERVISORY PATENT EXAMINER 




